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$530d 5 90 d =BT, it LASSO M1 IH 25 & 2 [ 2 Cox HL A KRS AL G e ol 37 i f5 PR 25, A m] Pk s 2k A A . R
H—SHE 50 (CTRED) . il BAERHIE (ROC) HhZR St v B R PPATAR RIS RE, FF 5155800 CURB-65 PFAriE1 T EL4L . RH
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[Abstract] Objective To explore the risk factors for medium- and long-term mortality in patients with severe community-
acquired pneumonia (SCAP) based on the Medical Information Mart for Intensive Care IV (MIMIC-1V), construct a prognostic model
and evaluate its predictive efficacy. Methods In this retrospective cohort study, 1943 SCAP patients from the U.S. MIMIC- IV
database (2008-2019) were randomly divided into training (n=1363) and validation (n=580) sets (7:3 ratio). Primary and secondary
endpoints were 1-year and 30-/90-day all-cause mortality, respectively. Prognostic factors were selected using LASSO regression and

multivariable Cox proportional hazards modeling, and a visual nomogram model was built. Model performance was assessed via
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C-index, receiver operator characteristic (ROC) curves, and calibration curves, and compared with the CURB-65 score. Risk
stratification was validated using Kaplan-Meier analysis. Results The 30-day, 90-day, and 1-year all-cause mortality rates for SCAP
patients were 25.9%, 34.5%, and 42.6%, respectively. Seven independent risk factors were identified: age (HR=1.037), heart rate (HR=1.007),
red blood cell distribution width (RDW, HR=1.092), Acute Physiology Score Il (APS- Il , HR=1.013), cerebrovascular disease
(HR=1.453), liver disease (HR=1.272), and malignancy (HR=2.007). Based on these factors, Cox regression model was constructed
and nomogram was drawn, C-indices of training set and validation set were 0.710 and 0.688, respectively. For 1-year mortality
prediction, the model achieved superior area under the ROC curve (AUC) values (training set: 0.768; validation set: 0.738) compared
with CURB-65 score (training set: 0.648; validation set: 0.616). Kaplan-Meier survival analysis revealed significantly worse survival in

high-risk group than low-risk group (P<0.0001). Conclusions Age, heart rate, RDW, APS- I, cerebrovascular disease, liver disease,

and malignant tumor were medium- and long-term mortality risk factors in SCAP patients. The prognostic model constructed based

on these factors has high predictive power and provides an important clinical diagnosis and treatment reference.
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A B <250 mmHg, ZMfinRE, BH B [
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i/ <100x10°/L, B Kil<36 °C, ARIIE
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m B, AEIR N 66.0(54.0, 77.0)% 5 BEERE
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Tab.1 Comparison of baseline clinical characteristics among different groups of SCAP patients

Il RAFAE BABE(n=1943) IIZ4E (n=1363) B IE4E (n=580) /Z P
PNEEZ S
IR, M(Q, Q,)] 66.0(54.0,77.0) 66.5(53.0,77.0) 65.0(54.0,78.0) -0.361 0.718
FHE[ (%)) 1128(58.1) 779(57.2) 349(60.1) 1.264 0.261
R 151)(9)] 0.187 0.822
STIUN 1102(56.7) 774(56.8) 328(56.5)
RN 172(8.6) 117(8.6) 55(9.5)
HoAlh 669(34.4) 472(34.6) 197(34.1)
AATARAE[M(Q, Q)]
PRI (C) 37.0(36.7,37.5) 37.0(36.7,37.5) 37.1(36.6,37.5) -0.302 0.762
LR (YK /min) 88.0(76.0, 101.0) 88.0(76.0, 101.0) 88.0(76.0, 102.0) -0.591 0.555
I 351 % (Y /min) 21.0(18.0,24.0) 21.0(18.0,24.0) 21.0(18.0,24.0) -0.382 0.705
S8 ik (mmHg) 76.0(71.0, 82.0) 76.0(71.0, 82.0) 76.0(71.0, 82.0) -0.277 0.791
SpO, (%) 92.0(89.0,95.0) 92.0(89.0,95.0) 92.0(89.0,95.0) -0.581 0.559
SR FETRIRM(Q, Q)]
Hb(g/L) 10.1(8.5,11.7) 10.0(8.4, 11.6) 10.3(8.7,11.7) -1.676 0.097
HCT(%) 30.7(26.0, 35.6) 30.5(25.9,35.5) 30.9(26.3,35.9) ~1.455 0.147
PLT(x10%L) 166.0(113.0,229.0) 167.0(113.0, 229.0) 163.0(113.0,229.0) -0.151 0.886
WBC(x10°/L) 15.4(10.9,20.8) 15.5(11.0,21.1) 14.9(10.2,20.2) -1.984 0.048
NEUT(x10°/L) 11.2(7.3,15.9) 11.3(7.3,16.2) 10.7(7.1,15.2) -1.820 0.069
LYMPH(x10°/L) 1.1(0.7,1.7) 1.7(0.7,1.6) 1.1(0.7,1.7) -0.517 0.609
RDW(%) 14.6(13.6,16.1) 14.6(13.6,16.2) 14.6(13.6,15.9) ~1.264 0.209
1A% (mmol/L) 9.2(7.3,12.4) 9.2(7.3,12.6) 9.2(7.4,12.0) -0.601 0.548
JULEF (pmol/L) 114.9(79.6,181.1) 110.5(79.6,176.8) 114.9(79.6, 185.6) -0.201 0.844
1ML FR Z & (mmol /L) 9.28(6.07,15.36) 9.28(6.07, 15.36) 9.28(6.07,15.00) -0.102 0.920
45 5 (mmol /L) 7.8(7.3,8.3) 7.8(7.2,8.3) 7.8(7.3,8.4) -1314 0.191
B F (mmol/L) 107.0(102.0, 111.0) 107.0(103.0,111.0) 107.0(102.0, 111.0) -0.580 0.560
#9257 (mmol /L) 137.0(134.0, 140.0) 137.0(134.0, 140.0) 138.0(134.0, 141.0) -1.084 0279
B2 F ( mmol/L) 4.60(4.10, 5.20) 4.60(4.10,5.20) 4.50(4.10, 5.20) -0.191 0.849
L2 (mmol/L) 2.10(1.30,3.70) 2.10(1.40, 3.80) 2.00(1.30, 3.60) -1.311 0.190
INR 1.30(1.20, 1.70) 1.30(1.20, 1.70) 1.30(1.20, 1.70) -0313 0.752
PT(s) 14.6(12.9, 18.4) 14.6(12.9,18.4) 14.5(13.0,18.3) -0.241 0.809
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(8 %)
Il PRAFAIE HARE(n=1943) YIZRAE (n=1363) I R4 (n=580) vz P
PTT(s) 33.5(28.3,46.1) 33.9(28.3,47.7) 32.9(28.3,43.4) -1.457 0.148
pH 7.30(7.21,7.38) 7.29(7.21,7.38) 7.30(7.21,7.38) —0.845 0.400
PaO,(mmHg) 74.0(59.0,99.0) 74.0(59.0,99.0) 75.0(59.0,99.0) -0.288 0.774
PaCO,(mmHg) 47.0(40.0, 58.0) 47.0(41.0,58.0) 47.0(40.0, 58.0) —0.724 0.470
AATEE (mmHg) 148.0(91.8,243.0) 146.0(91.7,237.0) 150.0(92.5,253.0) —0.887 0.377
BH &5 ¥ [a] B (mmol /L) 17.0(14.0,20.0) 17.0(14.0,20.0) 17.0(14.0,20.0) —0.852 0.397
R A A (mmol /L) 24.0(21.0,27.0) 24.0(21.0,27.0) 24.0(21.0,27.0) -0.224 0.823
SB[ (%)] 0.082 0.962
11 569(29.3) 397(29.1) 172(29.6)
I 48 218(11.2) 150(11.0) 68(11.7)
T3 251(12.9) 177(13.0) 74(12.7)
SOFA M43 47, M(Q,, Q,)] 3.0(2.0,5.0) 3.0(2.0,5.0) 3.0(2.0,5.0) -0.701 0.488
GCS 4341, M(Q,, Q,)] 9.0(5.0,13.0) 9.0(5.0,13.0) 9.0(6.0,13.0) -0.024 0.983
CURB-65 W43 43, M(Q,, Q,)] 3.0(2.0,4.0) 3.0(2.0,4.0) 3.0(2.0,4.0) —0.262 0.793
SAPS- T iT43 41, M(Q,, Q,)] 44.0(34.5,54.0) 44.0(35.0, 54.0) 43.0(34.0, 54.0) —0.594 0.553
APS-MIPF43 (43, M(Q, Q)] 69.0(51.0,91.0) 69.0(51.0,91.0) 69.0(52.0,90.0) -0.715 0.481
JHEFEIE [51](%) ] 1907(98.1) 1335(98.0) 572(98.5) 0.227 0.642
I RAE (%))
L HAEFE 346(17.8) 236(17.3) 110(18.8) 0.564 0.455
FeIL O T v 681(35.0) 468(34.3) 213(36.5) 0.765 0.387
1 P BH ZEVE e 675(34.7) 470(34.5) 205(35.3) 0.085 0.782
ik 76(3.9) 49(3.6) 27(4.6) 0.947 0.335
LRIIRERERS 357(18.4) 249(18.3) 108(18.6) 0.018 0.924
DRI 572(29.4) 398(29.2) 174(29.9) 0.078 0.789
(=il 392(20.2) 283(20.8) 109(18.8) 0.912 0.341
JERESR 358(18.4) 260(19.1) 98(16.9) 1.201 0.274
A e 209(10.8) 144(10.6) 65(11.2) 0.094 0.749
TRITHEL (%))
HRIHLAGE S 1666(85.7) 1172(86.0) 494(85.0) 0271 0.603
LA IRYY 88(4.5) 55(4.0) 33(5.7) 2.171 0.140
A TR 25I6T7 88(4.5) 55(4.0) 33(5.7) 2171 0.140
P SRR [91](96) ]
SEOAEIRE 264(13.6) 183(13.4) 81(13.9) 0.054 0.822
MRSA 107(5.5) 77(5.7) 30(5.2) 0.112 0.745
i SR PR R 67(3.5) 40(2.9) 27(4.6) 3.113 0.079
JIfi 4 . B A BT 49(2.5) 35(2.6) 14(2.4) 0.012 0.962
FEBE I [d, M(Q, Q)]
SBR[ 15.0(10.0,24.0) 16.0(10.0,24.0) 15.0(10.0,23.0) -2.135 0.222
ICU R B[] 9.0(6.0,15.0) 9.0(6.0,15.0) 9.0(5.0,15.0) -0.634 0.529
S5JR[151(%)]
30d%ET: 504(25.9) 353(25.9) 151(26.0) 0.001 0.990
90 dALT= 670(34.5) 455(33.4) 215(37.0) 2.182 0.140
LAEFET 828(42.6) 584(42.8) 244(42.1) 0.334 0.564

SCAP. FAEHE X PRAGFHERN 4 5 SpO, FMEBANIN A i A AN ; Hb. LT ; HCT. MANAELLZS; PLT. /M4 wBC. H4niEiT

5 NEUT. MR A0MEIT40; LYMPH. ik EUAMT T4 ROW. T80 70 560 s INR. [EFRAREIL LU, PT. &M A IR [ ; PTT. VG fbEksy
EEML GG s pH. AT ; PaO,. BhIKIN A5 ; PaCO,. Shlikifl LR 531K ; SOFA. ¥ BU &R B M PEAl s GCS. A af Bk i
SAPS- 1. {7 IH P A B2 0 T APS-I. Zth A BE2E P40 T 5 MRSA. TR F 480 PG Ak 4 8 (0 i 4 BR 181
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Fig.1 Prediction variable selection based on LASSO regression

T2 SCAPMEH VFIET el N R A Z IR Cox ul A Hr
Tab.2 Multivariate Cox regression analysis of risk factors for

1-year mortality in SCAP patients

Ap it B Waldy HR(95%CI) P

AF 0.036 128429  1.037(1.030~1.043)  <0.001
JIiez 0.007 7.369  1.007(1.002~1.012) 0.007
RDW 0.088  26.886  1.092(1.056~1.129)  <0.001
APS-MIPE4 0012 61.030  1.013(1.009~1.016)  <0.001
MM/ 0374 12515 1.453(1.181~1.787)  <0.001

SN 0.241 4.547

PR et 0.696

SCAP. FEAE X ARIF A% ; ROW. LLAfE /3T i 3 APS-II
PG AR BRI T

1.272(1.020~1.587) 0.033

39.181  2.007(1.614~2.496)  <0.001

2.3 WERIHE AL R 20 W Lk 7 A kST fE
W PR 28 4T Cox MIH 4387, #4 #E Cox [MIJARIAY, Jf:
22 51 26 18] (18] 2) AT #i4k SCAP [ F s AU . #5750
YIZREE CHEEN 0.710(95%CI 0.681~0.769), ¥ UF4E C
FE KN 0.688(95%CI 0.642~0.747), H& 78 %A R B A
RAFRYIX 5

2.4 FIRITMPEGEIEAE  ROC hZRAMHT R, YIlZk
£ESCAP ¥ 30d, 90d. 1AEFET- KUY ROC £k
F TA] FH (area under the curve, AUC) 43 5 & 0.758.
0.758. 0.768, T iE4E 5374 0.714, 0.729. 0.738
(E13), 7% CURB-65 P43 Tl il SCAP £ 5 ALT- X

B ROC 4k, Z5R TR, YIZEEs30d, 90d. 14F
FET AU ) AUC B 43 71 4 0.620., 0.642., 0.648, 1]
Y UEEEST M 0.590, 0.592. 0.616(%14).

eI ZE AR, 2R 1 0 ARE R 5 S PR
AT /M 5, 2% B TN XU 5 S B 1 0 AT 384811
—HE(E S). &4 )5, Kaplan-Meier 42 £74)
Mras R s, g, & XU 24 8 5 1 14F5E
T TR KU 4 (62.3% vs. 23.5%, P<0.0001); {EHK:
UESE T, KU ZH RS 1 1A BB T S i IR U
2H(60.5% vs. 24.3%, P<0.0001); Z&HARH BA AT 4R
FET XU 53 )23 BE (1E] 6)

3 it it

Yk CAP B EAER Y, SCAP H & H K IIBET- A
W6 IH B e ASHFSY R B, SCAP ) 14EAET K
1k 42.6%, 5 Cavallazzi 52 Y HF5E FP ICU 4 CAP H
B UVAEIET- 3 (47%) M, X — 20 i T RS 1
B PPAG T HAEZEM: . T MIMIC-IVEE &, A
WF5 M P B B i i, e 28 T AR . 0%
RDW. APS-II . A5 o JHIESE I SOl i g
7m s fER N E, IR EE TR SCAP B K
HIHET ARG Ay T A AR

HATX SCAP H KT IR ST 3 A FR . A
AFF 2 P4 A 1 0 F AR 7R F0 30 d 28 1 AR BE T KUK 5 ThT
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